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; Fosu (1999) ; Elbadawi et al. (1996) found a negative relationship between external debt and growth.
Furthermore, Frimpong and Oteng-Abayie (2006) ; Cohen (1993) could not establish any relationship between external debt and growth.
The objective of this paper is to examine the relationship between external debt and economic growth in SSA.
This objective emanates firstly, from the meagre literature available on SSA in relation to external debt and economic growth. Secondly, due to the huge debt problems facing SSA countries.
Following Senadza et al. (2017) we contribute to the literature by providing fresh evidence on external debt and economic growth nexus in SSA. However, this paper differs from theirs in the following ways; a) We employed the two-step system GMM approach ahead of the default one-step approach. The reason is that the standard covariance matrix of the two-step technique is robust to panel-specific autocorrelation and heteroscedasticity.
b) We extended the number of SSA countries to 48 and also extended the time series for the period 1990-2017.
Our findings generally corroborate the literature. We found a negative and statistically significant relationship between external debt and economic growth as confirmed by Senadza et al. (2017) ; Iyoha (1999) ; Fosu (1999) Elbadawi et al. (1996) . The implication is that if external debt increases by 1 percent, GDP 4 growth shrinks by 0.05 percent. Secondly, if the first lag of external debt increases by 1 percent, growth upsurges by 0.04 percent. It implies that debt accumulation in previous period makes revenue available for growth enhancing expenditure in the next period. This finding is contrary to Elbadawi et al. (1996) who found that the lagged debt variable is deleterious to growth. Furthermore, we found no evidence for the non-linear relationship between external debt and economic growth. Though this confirms (Senadza et al., 2017) it contradicts findings of Fosu (1999) for SSA and Matuka and Asafo (2018) for Ghana. In addition, the GDP per capita interaction dummy shows no statistically significant relationship with economic growth. This implied that being a middle income SSA does not mean external debt will be benign to growth prospects.
Lastly, we subjected our results to some robustness check by excluding certain variables from the model. Though our contemporaneous debt coefficient is smaller, the negative impact of external on economic growth is still established nevertheless. The other covariates such as; exports growth, labour force growth and capital(proxy for investment) shows positive and statistically significant relationship with growth. This is confirms their position as potent explanatory variables for economic growth.
The remainder of the paper is as follows. Section 2 discusses some related empirical literature, section 3 discusses the methodology, section 4 shows the data, section 5 discusses estimation, section 6 presents the results, section 7 provides the concluding remarks. Matuka and Asafo (2018) employed a Johansen co-integration and an error correction approach to estimate the impact of external debt on economic growth in Ghana from 1970-2017. They found that external debt inflows stimulates economic growth both in the short run and the long run. Furthermore, there is evidence of Debt Overhang, crowding effect and the non-linear effect of external debt on economic growth in Ghana. Senadza et al. (2017) conducted an empirical assessment of external debt and economic growth relationship for 39 SSA countries for the period 1990-2013. Their employed a system GMM methodology. Apart from finding evidence for a negative impact of external debt on growth, they also found no evidence for a non-linear relationship between debt and growth. Furthermore, they found that the income per capita dummy is not significant, which implies that being a rich or poor SSA does not change the narrative that external debt hampers economic growth. Siddique et al. (2015) using panel data revealed that there exists short and long-run causality running from external debt service to GDP for the period of 1970-2007 for the heavily indebted poor (HIPC) countries. Atique and Malik (2012) estimated the impact of domestic and external debt on economic growth in Pakistan from 1980 to 2010 using ordinary least squares estimator. Their findings show an inverse relationship between debt( both domestic and external) and economic growth. However, comparatively the impact of external debt on economic growth is much stronger.
RELATED EMPIRICAL LITERATURE
Furthermore, Sulaiman and Azeez (2012) built an over parametrized model with GDP as an endogenous variable and external debt, ratio of external debt , exchange rate and inflation as exogenous variables. Cointegration test gives evidence of a long-run relationship whereas error correction approach determines that there is a positive impact of external debt on economic growth. Kasidi and Said (2013) Frimpong and Oteng-Abayie (2006) used a co-integration and an error correction approach on annual data from 1970-1999 to estimate the effect of external debt on economic growth in Ghana. They found that total debt servicing has a negative impact on growth whereas external debt has a positive impact. In addition, their paper highlights debt overhang effect and crowding out effect explained by debt accumulation and debt servicing respectively. Elbadawi et al. (1996) adopted a non-linear fixed effect panel model of 99 countries including SSA to estimate the relationship between external debt, investment and economic growth. They found that current debt stimulates growth whilst the lagged debt variable is deleterious to growth. Their study corroborates the literature that excessive debt hampers investment and growth in developing countries thus, a confirmation of debt overhang and crowding out effect of external debt. Mwaba (2001) used ordinary least squares regression to estimate a basic growth equation on the negative impact that accumulated external debt has on economic growth in Uganda. The estimated results confirmed that accumulated debt has a negative and statistically significant deleterious impact on growth whilst current debt inflows have a positive impact on growth. Fosu (1996) used an augmented aggregate production function and establishes a nonlinear relationship between debt and growth in SSA, thus confirming the debt Laffer curve hypothesis. Furthermore, Fosu (1999) again established a negative effect of external debt on growth in SSA. Were (2001) estimated the impact of external debt on economic growth and private investment in Kenya using time series data from 1970-1995. The findings from this study confirm debt overhang in Kenya since accumulated debt negatively impacts growth in Kenya. Iyoha (1999) using a simulation approach to investigate the impact of external debt on economic growth in Sub-Saharan Africa countries for the period 1970 to 1994. His finding reveals that mounting external debt depresses investment through both a "disincentive effect" and a "crowding-out effect". He again reveals that external debt stock reduction would have significant positive impact on investment and economic growth.
Reinhart and Rogoff (2010) examined a simple correlation from 1990 -2009 for a sample of 20 countries and the main finding is that above 90 percent of debt/GDP ratio in advanced and emerging economies lead to lower economic growth. Below this level, the correlation of external debt and economic growth is weak.
METHODOLOGY
In order to estimate the direct effect of external debt on growth in a panel of 48 SSA, we firstly specify an augmented production function following (Fosu, 1996) who expressed growth as a function of labor, capital and exports. Secondly, we include our main independent variable (external debt) into a dynamic panel which was estimated with a two-step system GMM. The rest of estimation involves a fisher type unit root test, Hausman test and the two step system GMM estimation.
The Augmented Production Function
Where q denotes the growth rate of gross domestic product, l denotes the growth of labor force, k is the growth rate of capital(proxy for investment), x represents the growth rate of exports; e denotes the disturbance term and are parameters to be estimated. Exports was added to labor and capital because it is widely accepted as a significant contributor to economic growth (Fosu, 1990) .
Differenced GMM and System GMM
External debt and economic growth relationship is estimated using a two-step system GMM estimator. To resolve possible issue of endogeneity, we employed difference GMM proposed by Arellano and Bond (1991) . This difference GMM approach takes first differences and uses the lagged regressors as instruments thereby eliminating the unobserved country specific fixed effects this intends to improve the consistency of the estimates. Sometimes, the unobserved country specific fixed effect may be vital but due to its elimination through differencing, the model might be wrongly specified and our instruments might be weak thereby undermining the asymptotic properties of the difference estimator. System GMM proposed by Arellano and Bover (1995); Blundell and Bond (1998) augments difference GMM by resolving the weak instruments problem by introducing two systems of equations, a differenced equation and an equation in levels. Because variables in the levels equation are instrumented with their own first differences, additional instruments can be obtained thereby increasing efficiency. Efficiency of the equation under estimation is improved if moment conditions of its level form and the differenced forms are combined (Roodman, 2009) . The system GMM works on a strong assumption that the first-differenced instruments used for the variables in levels should not be correlated with the unobserved country fixed effects. The system GMM is designed within additional moment condition which is specified as follows: 
ESTIMATION

Stationarity Test
A Fisher type test based on Augmented Dicker Fuller test for unit root was conducted to eliminate any nonstationary tendencies in the panel. The null hypothesis is that, all panels contain unit root. Findings presented in Table 1 , indicates a rejection of the null hypothesis implying that our panel is stationar hence our estimates will not be spurious. What follows next is to perform a Hausman test to choose between the random effect model and the fixed effect model. The null hypothesis is that, the random effect model is appropriate. The Table 2 , shows that we have satisfied the prerequisite to estimate a two-step system GMM since we reject the null hypothesis in favor of fixed effect model. 167.0227 0.000*** -1.9382 0.026** -3.6139 0.000*** 5.3257 0.000*** Exports 575.2452 0.000*** -16.5720 0.000*** -22.9443 0.000*** 36.1680 0.000*** External debt 177.8010 0.000*** -6.7538 0.000*** -6.5358 0.000*** 6.9998 0.000*** Debt_income 114.7476 0.000*** -5.1778 0.000*** -5.9421 0.000*** 8.3570 0.000*** Sq_Debt 219.8825 0.000*** -7.9953 0.000*** -8.0038 0.000*** 10.2084 0.000*** Middle_income 61.4139 0.000*** -4.5462 0.000*** -4.8281 0.000*** 5.9419 0.000*** Notes: * , **, *** denotes 10% , 5% and 1% levels of significance. 
Test: null hypothesis: difference in coefficients not systematic
Chi2 (10) 
RESULTS
The Table 3 , gives a descriptive statistic on the mean and the standard deviation of our main regressors from 1990-2017. It is evident that GDP growth, labour force growth, investment , export growth and external debt averaged 4.2%, 14.7%, 21.1% 7.9%, 84.% respectively across our sample. The degree to which they vary across the sample also stood at 8.5, 1.5 , 15.9, 23.3, 108.7 respectively. The Table 4 , provides estimates on the fixed effect model, random effect model and the two-step system GMM. The two step system gmm estimates are classified into restricted model and full model. To ensure the presentation of our results in an empirically coherent manner the restricted model excludes ;lags of external debt , square of external debt and debt-middle income dummy whilst the full model presents results without the exclusion of any variables. 
Full GMM Model
Firstly, coefficients in the full model show that exports growth, investment and labor force growth are positive and statistically significant in explaining growth. This confirms that these variables stimulate growth. Secondly, there is evidence that external debt adversely affects growth in SSA. The results are present in Table 4 , show some coherence with the fixed effect and random effect estimates. It also corroborates findings of Senadza et al. (2017); Iyoha (1999); Fosu (1996); Fosu (1999) . The contemporaneous external debt parameter shows that a 1 percent increase in external debt leads to a 0.05 percent fall in GDP growth. Furthermore, the first lag and second lag of external debt are both positive, however, only the first lag is statistically significant. The implication is that if external debt accumulation in the previous period increases by 1 percent, GDP growth in the next period increases by 0.04 percent. In addition, we used the square of external debt in an attempt to capture the Debt Laffer curve sample. This finding contradicts (Fosu, 1996; Matuka and Asafo, 2018) who found evidence of a non-linear relationship between external debt and economic growth for Ghana and SSA respectively. Lastly, we found that being a poor or rich SSA country does not change the narrative that external debt hampers growth as the levels of significance were above any of the conventional levels.
Restricted GMM Model
We found that irrespective of the exclusion of lags of external debt, square of external debt and debt-middle income dummy, there is evidence of a negative and statistically significant relationship external debt and GDP growth in SSA. If external debt increases by 1 percent, GDP growth falls by 0.01 percent. Albeit, the negative contemporaneous debt coefficient is smaller in the restricted model the negative impact of debt on GDP growth is established nonetheless. In addition, there is also evidence that export growth, capital/GDP ratio and labor force growth are significant contributors to economic growth in SSA.
CONCLUSION
This paper adopted a two-step system GMM technique to unravel the external debt and economic relationship in SSA from 1990-2017. This approach is favored ahead of the one-step system GMM approach due to the fact that its standard covariance matrix is robust to panel-specific autocorrelation and heteroscedasticity. We estimated a full system GMM model (all variables) and a restricted system GMM model (lags of external debt, square of external debt and debt-middle income dummy are excluded). Firstly, we found that, export growth, capital/GDP ratio and labor force growth offer a significant stimulus to GDP growth in SSA. Secondly, there is evidence of a negative impact of external debt on GDP growth at a magnitude of 0.05 percent (full model) and 0.01 percent (restricted model). Furthermore, the lag of external debt shows that accumulated debt in the previous year makes funds available for growth enhancing expenditure in the next period. Lastly, there is also evidence that being a middle income SSA does not make external debt to be benign to GDP growth.
The hampering effect of external debt accumulation on GDP growth in SSA does not mean SSA economies should shy away from sourcing for external funds. We suggest the adoption of robust ways to generate domestic revenue to complement external sources of funding such as the inclusion of all domestic informal businesses onto a common state-of-the-art platform so that domestic revenue collection will be effective. In addition, since debt servicing forms a chunk of the debt burden, we suggest that SSA countries should strive for a relatively stable macroeconomic environment so that they will be in a stronger position to negotiate the terms of their debt.
